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jMfe-S&##ft4Ti$.jfa.3&.. jtb^h , ^^L^^^^'J^^.^ Piracetam) -tt 

t^vfi&rtfjzk. &^-M*1tfl&M, M.fe-&4$fflT ! ri%& N-f 
■ & D-*.4-&& (NMDA) <^fHH*.MtiJi, ? I^FN^Jfe/Lxr, i£&>^&9L 



10 -fct— fUfcjfc/^j&ffr (eNOS) ififa$\m&ffl&v£fiM]4p4fcjiL.&&&%y,tf]4t 

itofttiLfe.— (eNos) #^^L^j, ■zrmu^&mx 




^t> R,» R 2 ^ R 6 * R 7 ^i) H, OH. O-acyK OMe. OEt, O n Pr, O'Pr; R 3 , 
20 K 5 itt\ H. OH, O-acyl ( $LBfc& ) , OMe, F, CK Br, NH 2 > N0 2 & CN; R 4 
i^lJ allyl ilC n H 2n+1 JLn>0; R 8 i&£] H, OH, ONfe. 
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JLn>0; R 6 i££ H. OH, O-acyK OMe. 
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5 ffljjjlgg 

© 3 ^jU^^Mt^^^fT ( liriodenine ) -f-y^&jfa. 30 ^4t/# 
JLi£ 2 'hBt4Mfcast/PM>£# eNOS o-tf fUL^A^tS. 

10 m 4 ^^^^ a ^6^^7^#T (liriodenine) -f >^#Jfr##J&jfa.'f i*} 

(HUVEC) eNOS ^&jM?Ltf&^F#ffl. 

A.fa&.%i&i?^&tT&j^^%*&%* (nitric oxide, NO) , iSj--|Ufc 

, &-\±mm no ^^^^^jk-f '^^jk^-fh^; 

*#3U5fr4frtf#.|*l t > — 4Mfcfttf#]i£it3M_iiJ L-#/feg& (L-arginine) 
--4Mfc&^j&§fr (NOS) tffllHfcT, ^i±t ^^^#4^ L-&;M£& (L- 
20 citrulline ) ^ NO, >T#r^:.,. 

U K.*i?2" H *° + ? 00 ' 0=0 H 2 0 COO" 

H 3 N -j-H o = 0 1 H 3 N + -)-H . a H 3 N + -)-H 

(CH2) 3 V y, (Crf2)3 V X (CH2) 3 + NO 

NH ma nou > NH 0.5 NADPH \ H H 

X + NADPH NADP + I 0.5 NADP + L 

H 2 N^NH 2 + h 2 N^N-OH H 2 IM'% 

(L-arginine) (N & -hydroxy-L-arg'inine) (L-citrulline) 

NOS j£-^-^&-= (neuronal NOS, ^ nNOS, type I NOS ) , 
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t£%-.\$.( inducible NOS, & iNOS. type II NOS ) %Lfi\ j£>& ( endothel ial NOS, 
ileNOS. type III NOS) , &t> eNOS ft itiMv , *b—$AMM$ 

(1) ^^^^##^^0^ (2) ^J6r 

&&i®Jfc^ffi^fft&teJ&&ft&&fc&ft£.£r1£f£-. nNOS eNOS 

^ia^iC, ^^^^^^^^"f^^, nNOS & eNOS 

iNOS F&.mZrtffi. tiT^t-gr&M^frT-M^tl, iNOS 



^f%^^ -f >£*T'^M.jk'f (>^#^^r, Su MJ, et al, Drug 



^^j^^^^if^f*]^.^— ^/f£#/^/&H (eNOS) ifi%L&\%. 
^ Jg] ^ ikjh. >\± •& & *J] , &tfc&&>-*r % £l SU^T 

( liriodenine) , VI fo&&1fi&^'^~ft%ms.&JtL*R : && 



#jtb liriodenine ^^^i^^fMt^I, (Male Sprague Dawley rats) % 
_h, liriodenine ^^iL^J^PJLll'ht^M^fe^'ft^l-. 

^JiE^if ^^-PJ-S (middle cerebral artery occlusion, MCAO ) ^'Jil 



Development Research, 2001, 52:446-453 ) , ^^Mt^t* #i£i±— 




10 



FCT/CN03/0 04 

*X>&M*kM, Mftli^^flt^^ 0, 6, 24, 48 ^ 54 >hBf, 
# ( IVita ) 5 ml/kg ( 0. 9%-NaCl ) ft ( *J*fB&|i ) . 

i±7#^>i^j- 0.1 mg/kg # liriodenine — ( PT#1010853- 

ADD(NTU-12) (NTU-106) ) , 0. 1 mg/kg 6* N-<f D-^#^ 

(NMDA) ^mmm MK-801 ^*iL$*fr&L, ^JL^^J^rr^^aii^ 

J§?x*.%jL&.M%4b-$&i3L4t%tog 15 ^^junt^a, jL^t 

i^^r^i^mm^^m^^^.^, *±%Llaj^u 4 2 3 ^ 

M&tij&jiL, ^JL^m^SL^^^^^^nM MK-801 *^tf±Hi#* 

15 ^B^^^it^,#.ffl^^Ltal^, ^ MK-801 ^£7^TI*tt;F*JLa. 

#J/fjg 3 ^ 4 /^&!H*«HiE<«^4& liriodenine «TW 
eNOS £tfLi£ eNOS &toim&&&&*X*l#&te.&fr ¥j n ^ 

^ S3 ^' liriodenine *f 4fi&M 30 ^ 

*r^, #*JL 2 'MtffcSfrfM^tf eNOS *^^4USe,^A**#B, 
20 ( a-tubulin) ^^J^^#^ ^h^t, a B4l * 

***^JMLiE#;|*&TA* eNOS ^^a-^-f-t^; b ffl4L^^lt 
£ttKN*J£:|*^# (LAD) ^L#tt^^*j (vehicle) ft # 

eNOS c W^#'^Jttiir^*t**t^ 

^Lff^^^j^^pL^g^ eNOS ^LSt^a-***^; d ®# 
#'^AftetM*^L#^i 1 M M ^ liriodenine 
0L*E4*tf eNOS a-*tf*4U*.; e ffl*J##*Jfc£tfl*;fc«" 
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VL^bfai£$L-ft-M& 1 jiM ¥j liriodenine eNOS 

a-tfi^-t-k&l. &ik%r eNOS- ^tf- a-Vkf ;ME,*r* »PfJ*p, *i] 
/fl^ liriodenine iii^ii^f ^^>&»Ptfc'^J!& eNOS ^4LS(L-^i£jE'fr<t, 
. : &.*ft&2L*ftfc&%}-jv liriodenine ^^ii eNOS ft$M&tiL£-j$L$L±ifc#te 

4 #pf, liriodenine xtf" AJBf 

^#^j&.-f j*jj£.£Btffe(HUVEC) eN0S^64t^##UM^*S. .& + #SD: 
Z^^%t$~M (segregation distorter, SD ) $L&, SD Iztft&tl j£%kj%M_ 
£ 1% ¥} - ^ & & #- . # ^7 #J $ Jt^mttf-Zfte ^* ^ Jf^B 

-&f-^jK$L-S:fo%fa>$.-§:<fc l /5, ^R^jkyfr^ huvec eNOS ^fJr^-b-ti.^^ 

1, ^tP<0. 05, # & 7*7 ^tk|g.^^-|^jfe>t^ HUVEC eNOS ;^.3L34£i!#. 
&@ 4 &%W:*k^fri§L& liriodenine 0. 3 >5L 1 ju M &&*t3£#J8H^#J3*. 
jfc'f eNOS ^m&m*a, Otl&ZLiJLty liriodenine eNOS 

eNOS /^ift^^L 

T, eNOS £-mmBr (knockout ) #'h&^/&#*L&*., ft4k>y iNOS 
fi>h1k5n^m%tt&M.^%m> >h, TiWS&mM.l&2 (knockout2) ¥] <h &, 

^itilin NMDA ^fcFJL^J MK801 f$i£#S>Mt/f] . 
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1L 77±0. 51 


1 9. 
1 0 


1 ft ftft 


1ft OA 
1 U. 7 U 


11. 20 


11. 80 


1 A n f\ 

10. 70 . 


10. 80 


10. 90±0. 24 


1 Q 


Q Q 7 
7.7/ 


1ft Q fi 
1 U. 0 U 


11. 10 


11. 50 


1 A C A 

10. 50 


10. 40 


10. 71±0. 22 


9 0 
Z vJ 


Q Q A 

7. 70 


1 A 7 A 
1 U. / U 


11. 00 


11. 00 


A Ct A 

9. 82 


9. 90 


10. 40±0. 23 


z 1 


Q 7ft 
7. / U 


in aa 
1 u. 0 U 


10. 30 


11. 00 


8. 73 


9. 80 


10. 02±0. 33 


99 


Q Aft 
7 . 0 U 


Q 70 

7. / Z 


9. 76 


10. 50 


0 r 0 

8. 68 


8. 97 


9. 54±0. 26 


9 


£ 77 


R 8 ft 
0. 0 u 


9. 50 


9. 60 


0 /f ^ 
7. 47 


8. 75 


8. 81±0. 31 


24 


R 74 


8 44 


8. 74 


8. 86 


C 1 A 
O. J U 


0 or 

8. 35 


8. 24±0. 40 ; 


25 


8. 38 


8. 31 


7. 83 


8. 60 




7 1 n 
/ . 1 u 


7 7 A J_ A 11 


26 


7. 96 


7. 73 


7. 12 


8. 38 


3. 82 


6. 55 


6. 93±0. 67 


27 


5. 81 


7. 70 


6. 82'' 


6. 45 


1. 59 


6. 06, 


5. 74+0. 87 


28 


5. 73 


7. 41 


6. 62 


5. 87 


0 


4. 96 


5. 10±1. 07 


29 


5. 00 


6. 71 


4. 95 


4. 00 


0 


0. 94 


3. 60±1. 06 


30 


3. 09 


2. 61 


3. 83 


3. 11 


0 


0. 58 


2. 20±0. 63 


Total mm 2 


316. 18 


273. 40 


260. 75 


277. 11 


280. 27 


283. 35 


281. 84±7. 58 


Total mm 3 


123. 31 


106. 63 


101. 69 


108. 07 


109. 31 


110.51 • 


109. 92±2. 96 



%Inh. 
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MT/CN 03/ 0 04 



$L 2 



BW (g) 



i 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14. 
1.5 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27. 
28 
29 
30 
Total 

mm 
Total 
mm 3 . 
%Inh 



PT#1 01 085 3-ADD M (NTU-12) (NTU-106) (0. lmg/kg x 6, IV) 
MCAO H ¥} jMB ft fa £o 



230 



0. 
3. 
4. 



0 
0 
0 
0 
0 
0 

93 
20 
52 
4. 73 

8. 54 

9. 95 

10. 60 

10. 70 

11. 50 

12: 10 

12. 40 

13. 30. 

13. 90 

14. 80 

15. 20 
14. 20 
13; 90 
12. 10 
10. 50 
10. 40 
10. 30 
9. 74 
8. 03 
7. 94 



2 

240 



(mm 2 ) 



240 



4 



250 



240 



230 



0 
0 
0 
0 

3. 86 
6. 38 
8. 47 

8. 55 

9. 10 

9. 11 

10. 30 
12. 60 
12. 00 

11. 20 
10. 70 
10. 60 
10. 50 
10. 40 
10. 40 
9. 91 
9. 31 
9. 14 
9. 01 
7. 90 
7. 86 
7. 80 
7. 68 
6. 98 
5. 88 
4. 30 



0 
0 
0 
0 

2. 61 

4. 31 

5. 33 

6. 94 

7. 91 

9. 92 

10. 50 
10. 90 
13. 8 0 
10. 71 
9. 99 
9. 83 
9. 70 
9. 68 
9. 55 
9. 10 
9. 08 
8. 92 
8. 85 
6. 89 
6. 71 

6. 50 
6. 05 
5. 48 
4. 80 
4. 40 



0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1. 75 

2. 80 

3. 44 
3. 56 
3. 84 

5. 92 

6. 59 

7. 33 

7. 37 
9. 30 

8. 56 
8. 13 
7. 79 
7. 45 
6. 76 
6. 23 
6. 16 
6. 08 

•5. 35 
3. 95 



0 
0 
0 
0 
0 
0 
0 
0 

0. 61 
2. 44 
"8. 97 

10. 70 

11. 30 

11. 40 

12. 54 
14. 30 

14. 50 

15. 10 
15. 70 
14. 60 
14. 29 
12. 50 
11. 44 
11. 10 
11. 00 
10. 7 0 
10. 60 
9. 27 
8. 79 
4. 98 



0 
0 
0 
0 

1. 97 

2. 95 

4. 30 
8. 17 
7. 68 
7. 10 
7. 09 
6. 22 

5. 23 
4. 93 
3. 67 
2. 48 
1. 17 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



X±SEM 



N=6 



T 243.48 229.94 208.46 118.36 234.83' 62.96 

94.96 89.68 81.30 46.16 91.58 24.55 
13.61 18.41 26.04 58.01 16.68 77.67 



0 
0 
0 
0 

1. 41±0. 68 

2. 27±1. 11 

3. 17±1. 40 

4. 48±1. 61 

4. 97±1. 60 

5. 55±1. 58 

7. 53±1. 31 
, 8. 86±1. 49 

9. 39±1. 67 

8. 75+1. 44 

8. 71+1. 60 

9. 20±1. 76 
9. 14±1. 93 
9. 30+2. 17 
9. 49+2. 26 
9. 62±2. 20 
9. 41+2. 21 
8. 82+2. 01 
8. 50+1. 92 
7.57+1.74 
7. 14±1. 61 
6. 94+1. 59 
6. 80+1. 58 
6. 26±1. 43 
5.47+1.27 
4. 26±1. 04 

183. 00±30. 43 

71, 37±11. 87* 
35. 07±10. 80 
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PCT/CN 03/ 0 



Jk 3 



MK-801 M(0. lmg/kg x 6,'IV)4LMCA0 * *kiM*K$ d& # 



^— & (mm 2 ) 



X±SEM 



BW (g) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 
Total 

mm 2 
Total 

mm 3 
%Inh. 



2 



3 



220 



250 



250 



260 



240 



0 

0 

0 
, 0 
1. 99 

4. 33 

5. 86 

6. 97 
8. 63 

10. 60 
12. 80 

12. 90 

13. 90 
15. 00 
12. 80 
12. 80- 
12. 70 
12. 00 

11. 90 
11. 30 
10. 70 
10. 10 
10. 10 
9. 65 
9. 64 
8. 88 
8. 45 
8. 44 
7. 98 
3. 89 



0 

1. 91 
3. 53 

5. 86 

6. 74 

8. 02 

10. 50 

11. 90 

12. 30 
12. 80 
14. 00 
12. 20 
10. 80 
10. 80 
10. 70 
10. 20 

9. 82 
9. 65 
9. 42 
9. 35 
9. 08 
9. 04 
8. 81 
8. 68 
8. 44 
8. 01 
7. 77 
7. 68 
5. 38 
5. 02 



0 
0 
0 
0 
0 
0 

2. 74 

5. 11 

6. 39 

7. 72 

8. 21 
8. 81 

8. 93 
10. 10 

9. 59 
8. 70 
8. 20 
8. 11 
7. 78 
7. 74 
7. 66 
7. 31 
7. 22 
6. 80 
6. 65 
5. 95 
3. 80 
3. 47 

3. 09 ' 
3. 03 



0 
0 
0 
0 
0 
0 
0 

1. 18 

2. 98 

4. 32 

5. 78 
5. 24 
4. 73 
4. 04 
2. 64 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 



270 



0 
0 
0 
0 

2. 52 
4. 32 
7. 54 
9. 83 
13. 90 
12. 20 
-12. 00 
10. 70 
1 0: 1 0 
10. 10 
10. 00 
9. 84 
9. 66 
9. 10 
9. 05 
9. 01 
8. 67 
8. 60 
8. 45 
8. 16 
8. 14 
7. 66 
7. 33 
7. 17 
5. 31 
4. 08 



0 ' 
0 

0. 97 
3. 76 
5. 58 
7. 78 
11. 10 

11. 70 

12. 00 
12. 40 
11. 70 
10. 20 
10. 1.0 
9. 94 
9. 74 ■ 
8. 83 
8. 82 
8. 81 
8. 68 

' 8. 03 
8. 00 
7. 92 
7. 76 
7. 72 
7. 30 
6. 87 
6. 40 
6. 00 
5. 31 
2. 94 



N=6 



0 

0. 32±0. 32 

0. 75±0. 58 

1. 60+1. 05 

2. 81±1. 15 
4. 08+1. 44 

6. 29±1. 78 

7. 78±1. 71 
9. 37±1. 70 

10. 01±1. 37 
. 10. 75+1. 27 
10. 01±1. 12 

9. 76±1. 22 

10. 00±1. 43 
9. 24±1. 41 
8. 40+1. 78 
8. 20±1. 76 
7. 95±1. 68 
7. 8'1±1. 66 
7. 57±1. 60 
7. 35+1. 53 
7. 16±1. 48 
7. 06±1. 47 
6. 84+1. 42 
6.. 69+1. 40 
6. 23+1. 31 
5. 63+1. 30 
5. 46±1. 30 
4. 51+1. 10 
3. 16+0. 70 



254.31 25.8.41 163. 11 30.91 223.44 226.36 192.76+35.23 



99.18 100.78 63.61 12.05 87.14 
9.77 8.32 42.13 89. 04 20. 72 



88. 28 
19. 69 



75. 17+13. 74* 
31. 61+12. 50 
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PCT/CN 03/ 0 04 



& 4 



















TTT7 jrn ^ x -f o A/, >fc , |> 
• jv> J/y Pt^>^>> ^fey^ 










ItB N 


(X±SEM mm 3 ) 




% Inh. 
(X±SEM) 


PT#1010853-ADD 
(NTU-12) 


IV 5ml/kgx6 
IV 0. Img/kg x 6 


6 

6 . 


109. 92+2. 96 
71. 37±11. 87* 


35 


07+10. 80 


(NTU-106) 












MK-801 
P<0. 05 


IV 0. Img/kg x 6 


6 


75. 17±13. 74* 


31. 


61+12. 50 



Jk 5 




PCT/CN 03/ 0 04 



6 



&<fc^>£*7# (Pre) 0 &4f^>£jfJs (Post) 15 ^^SMfcat CC) 



6 <h0+^|$ 



Pre Post A Pre Post 



IV 1 37. 0 36. 3 -0. 7 37. 8 38. 3 

IV 2 38.0 37.1 -0.9 37.9 38.5 



0. 5 



0. 6 

PT#101085 3-ADD T V i n n „ , n , „ 

1 3 37. 0 37. 6 0. 6 38 3 38 1 n 

(NTU-12) 0 

(NTU-106) IV 4 3 6. 9 37.9 1.0 38.2 38.6 0.4 

(0. lmg/kg x 6) IV 5 37. 4 37. 1 -0. 3 38. 1 37. 8 -0. 3 



IV 6 37.5 36.9 -0.6 37.5 38.4 



0. 9 



X 37. 3 37. 1 -0. 1 38. 0 38. 3 0. 3 

SEM 0. 2 0. 2 0. 3 0. 1 0. 1 0. 2 



iii? N 24 -\^^% ^ ~ 30 



Pre Post A Pre Post 



A 



IV 1 37.6 36. 8' -0.8 38.5 

IV 2 38. 6 38. 2 -0. 6 37. 7 



37. 9 -0. 6 



37. 7 0 

PT#1010853-ADD Iv i . ™ -, „ Q n 0 

(NTU-12) • "°- 2 37 - 9 38 - 3 °" 4 

(NTU-106) IV 4 38 -° 37 - 8 -0-2 38.9 38.4 

(0. lmg/kg x 6) IV 5 38.0. 37.7 -0.3 38.3 38.0 



IV 6 37. 8 38. 0 0. 2 38. 0 



-0. 5 
-0. 3 
37. 9 -0. 1 



X 38.0 37. 7 -0.3 38.2 38.1 -0.2 
SEM 0^ 0. 2 0. 1 0. 2 0. 1 0. 1 



ilf jgg N 48 >b^% 54 , h ^^ 



Pre Post A p r e p os t 



IV 1 " 37 - 9 37. 5 -0. 4 ~ 37. 9 38. 2 0. 3 

IV 2 38 - 2 38. 0 -0. 2 37. 5 38. 0 0 5 

PT#1010853-ADD IV i ™ , „ c 

(NTU _ 12) 38 - 2 3 M -0-6 38. p 37.6 -0.4 

(NTU-106) IV 4 38 - 5 38.1 -0.4 38.0 38.2 0.2 

(0. lmg/kg x 6) IV 5 37.7 38.0 0.3 37.4 37.8 0.4 

IV 6 38.2 38.0 -0.2 37.7 38.0 0.3 
X 38. 1 37. 9 ^oTl 37. 7 ■ 3T0 oT 
™ o-i 0.1 0.1 0.1 0.1 0.1 
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Jk 1 



0 frif 15 ^4t<tf*_su£>.S. CC) 







N 


o 






0 










rie 


rOS L 


A 


rre 


Pos t 


A 




TV 

1 V 


1 
1 


J7. U 


36. 3 


-2. j 


38. 1 


38. 6 


0. 5 




TV 


Z 


72 7 
JO. J 


7<; o 

JJ. 7 


— z. 4 


in o 

37. 8 


37. ;> 


-0. 3 




TV 

i V 


7 

J 


77 Q 

J / . 7 


35. 4 


-2. 5 


in n 

37. 7 


7 7 7 
51.1 


0 


MK-801 


IV 














(0. lmg/kg x 6) 


4 


18 1 

JO . / 


36. 1 


-2. 6 


J / . 0 


in n 

51. 1 


A 1 

-0. I 




IV 


j 


JO. 0 


36. 0 


-0. 8 


7 7 7 

3 /. / 


in n 

37. 3 


-0. 4 




IV 


u 




35. 6 


-1. 5 


jo. U 


38. 7 


0. 7 




X 




38. 0 


35. 9 


-2. 0 


37. 8 


17 Q 

J / . 7 


0 1 

U. 1 




SEM 




0. 4 


0. 2 


0. 3" 


0. 1 


A n 

0. 2 


0. 2 


'O 7 J 




M 


Z 4 




30 












rre 


Da c t 

ru b t 


A 
ZA 


Pre 


Post 


A 




T V 

1 Y 


i 
1 


J / . / 


.56. Z 


U. 5 


37. 0 


37. 2 


0. 2 




TV 
I Y 


Z 


7 7 C 


37. 2 


0. 3 


37. 7 


38. 0 


0. 3 




TV 

i V 


1 


77 £ 

J /. 0 


37. 5 


-0. 1 


37. 3 


1 Q A 

JO. z 


A A 

(J. 9 


MK-801 


IV 












(0. lmg/kg x 6) 


4 


37. 8 


38. 0 


0. 2 


77 Q 

J / . 7 


37. 9 


0 




IV 




17 Q 


37. 3 


-0. 6 


7 Q 1 

3o\ 1 


7 7 C 

37. 5 


A r 

-0. 6 




IV 


6 


17 1 
J / . j 


36. 9 


-0. 4 


7 7 A 
3 1 . 4 


38. 2 


0. 8 




X 




37. 8 


37. 5 


0 


37. 6 


17 8 
J / . 0 


n 7 

U. j 




SEM 




0. 1 


0. 2 


0. 2 


0 2 


A 0 

0. 2 


A O 

0. 2 




-*««S_-7-X. 


N 


• o 


















Pre 


Post 


A 


rre 


rOS t 


A 




IV 


1 


IP, 0 

JO. u 


37. 3 


-0. 7 


7 7 0 


38. 5 


0. 7 




TV 


z 


18 ft 
jo. U 


37. 3 


-0. 7 


37. 5 


38. 1 


0. 6 




IV 


3 


37. 5 


37. 2 


-0. 3 


37. 4 


38. 0 


0. 6 


' MK-8 01 


IV 














(0. lmg/kg x 6) 


4 


37. 7 


38. 4 


0. 7 


37. 9 


39. 0 


1. 1 




IV 


5 


37. 7 


38. 0 


0. 3 


37. 7 


37. 6 


-0. 1 




IV 


6 


37. 3 


36. 9 


-0. 4 


37. 7 


36. 8 


-0. 9 




X 




37. 7 


37. 5 


-0. 2 


37. 7 


38. 0 


0. 3 




SEM 




0. 1 


0. 2 


0. 2 


0. 1 


0. 3 


0. 3 
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PCT/CN 03/ 0 0 

%*Y, ift&muft&&mfoft£-\±-^t^&j& (eNOS) tt*UM, 




VI 

^ 7R >' ^ R 3^ R 4 ^R s ^H4^h, R^RjT^OH, OMe, F, CI, 
Br, N0 2 ^CN; R 3 ^R 4 ^/OH, OEt, O n Pr, O'Pr 4, O-acyl; JL R 5 OH 




NR4 



R 2^ V R 7 ^ H, OH, 0-acyl, OMe, OEt, O n Pr i& O j Pr; R 3 , 
R 5 #.H, OH, O-acyl, OMe, F, CI, Br, NH 2 , N0 2 i,CN; R 4 # a 1 lyl # C n H 2n+1 
-S-n>0; R 8 7v7 H, OH, OMe. 

^7^IH-b^: 
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PHVCNftf/O 04 7 




Ti 



< I 



R 5 T R 3 
R 4 



O 



O' 




II 



5 

( 



10 



^t> V R 3 7-7 H, OH. O-acyK OMe, F, CK Br, NH 2 , N0 2 & CN; R 2 
% allyl & C n H 2n+1 JL n> 0; R 4 , R 5 % H, OH, O-acyK OMe, OEt, O n Pr & OTr; 
^R 6 t^H, OH, O-acyK OMe ^K 



R n R 2 ^/H, OH, O-acyK OMe, OEt, O n Pr sk< O'Pr; R 3 , R 5 ^?H, OH, 
0-acyK OMe, CK Br, NH 2 , N0 2 i&CN; R 4 % a 1 lyl A C n H 2n+1 JL n > 0; R 6 
^7 H, OH, O-acyK 0Me o 





IV 
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TCT/CN 03/ 0 04 

^t. R n R 2 , R 5 , R 6 # H, OH. O-acyK OMe, OEt, O n Pr, OTr- R 
0H; O-acyK OMe, F, CK Br, NH 2 , K0 2 & CN; R 7 ^H, OH, O-acyK 

OMe. 

# f# F^r ^ ^ ^ 4p ^ jk-hi -a m m ft m ^ p5f# x. »r # 

5 iCV^^: 



Me ° v T^ N l 




V 

R n R 2 ^7H, acyK Me, Et, "Pr ^ 'Pr; ;?£ R 3 , R 4 # H, OH, 0- 
acyl, OMe, F, CK Br. NH 2 , N0 2 i^CN o 




VII 



R n R 2 > R 5 , R 6 ^7 H, OH, OAc, OMe, OEt, O n Pr i& O'Pr; R 3 , R 4 
OH, 0-acyl, OMe, F, CK Br, N0 2 sk, CN; R 7 ^H, O-acyK OMe. 
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PCT/CN03/ 0 04 7 



R-3 
1 










S^. IN 


T> 1 






. 0 






Vo 




VIII 





-&t> Ri> R 2 ^7H, OH. O-acyK OMe, OEK O n Pr & OTr; R 3 > R 4 ^H, 
OH, O-acyK OMe, F. CI, Br, N0 2 i^CN; AR 5 ^H, OH, O-acyK OMe„ 

io 

WU: 2,9-—^^ 1, 10-— f .7-SR^P?T*h^(3) (2,9- 
15 Diisopropyloxy-1, 10-dimethoxy-7-oxoaporphine , iCVII (#<f&^# , t 
R^R^OMe, R 2 =R 5 =0 7 Pr, R 3 =R =R=H ) ^ 2--%-ft$L^ 1, 10-— f 

^r»T##-(4) ( 9-Hydroxy-2-isopropyloxy-l, 10-dimethoxy-7-oxoaporphine, 
iC.VII R!=R 6 =0Me, R 2 =0'Pr, R 3 =R 4 =R 7 =H, R 5 =0H)##& : 

1, 2,9-— %rft%^ 1,10-— N-TJ.PT#^ (2) (2,9- 
20 Diisopropyloxy-1, 10-dimethoxy-y^methylaporphine, iC, I 6$4fc^4fe, 
■^t Ri=R 7 =0Me, R 2 =R 6 =0'"Pr, R 3 =R 5 =R 8 =h, R 4 =Me ) tf$]4r 

m&*7tm (Boldine) (1, 1. 63 it, 5^), ^tK-)©^ ( 50 * 

fh) ^it^^f (3. 0&) ^/fia7v 250 * BO + , £ 70°C 
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PCT/CN03/ 0 04 7 



tt#, #f- 1 'hrtfti&m°<K*&4tfr&%L ( 3. 4 £ 20 ) 

# (10 8 'Mtf,£*Mp.£.J:i£, >/H^^/L>^it^, #^>@ 

# jfe>&>;ci&4fe , # >B >&.-5 }&%§js (ft A ( 1 5 o 4 f(- ) , 

* 10%£.fUfc**#-$fc>fc (50 dgff-) ^ 7 Jc (50 x3) a 

^ ^ M , VX & # ;f ^ # 2, 9-diisopropyloxy-l, 10-dimethoxy -/V- 
raethylaporphine (2) ( 1. 54 75%/^): 

>H NMR (200 MHz, CDC1 3 ) 5 1.40 (6H, d, / = 6. 1 Hz, 2x C# 3 ) , 1.43 
(6H, d, 7=6.2 Hz, 2xC# 3 ), 2.52 (3H, s, NC# 3 ) , 3.64 (3H, s, l-OC# 3 ), 
3. 85 (3H, s, 10-OC# 3 ), 4.54 (1H, m) and 4. 59 (1H, m) (2xOC#), 6.56 
(1H, s, H-3), 6. 76 (1H, s, H-8) , 8.06 (1H, s, H-ll). 




NMe 



'PK\ 




v. 'PrO 


MeO' 




„NMe ' 
b ^4eO 












MeO" 


O'Pr 


MeO' 








2 





'PrO, 




MeO 



2. 2,9--^^ 1,10-— f|L*. 7- « # (3) (2,9- 
diisopropyloxy-1, 10-dimethoxy-7-oxoaporphine, VII tf]4b&#3, # 
t. R,=R 6 =0Me, R 2 =R 5 =O y Pr, R 3 =R 4 =R 7 =H ) ¥)%>)4r 

< 95% > 4 83 1.09 *»A/ffc^4fr(2) (137 £ 

A, 33o*#*) (5 *, ££*r#;*teLa 12 

ius^o^jc (150 *fh) , (50 4^x4) 

tKSMl (50 s 10%*RA^zK*>ft. (50 A 

7K(50 4^x2) ^^JOft^JJ^K, #T«& 

4&#**MaL<F4£,£#^«, ^a#;f^# 2, 9-diisopropyloxy-l, 10- 
dimethoxy-7- oxoaporphine (3) (68 50%/*^): m -. p. 82-84°C; 
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IR (KBr) Y max 2976, 2933, 1654, 1590, 1563, 1508, 1459, 1431, 1.416, 
1359, 1296, 1275, 1241, 1216, 1138, 1110, 1057, 1009, 9956, 925, 887, 
864, 782 cm" 1 ; 

'H NMR (200 MHz, CDC1 3 ) 5 1.44 (6H, d, 7=6.1 Hz, 2x C# 3 ) , 1.53 
(6H, d, 7=6. 1 Hz, 2xC# 3 ), 4.01 (3H, s, l-OC# 3 ) , 3.85 (3H, s, 10-OC^), 
4.87 (2H, m) (2x QCtf , 7.79 (1H, d, 7=5. 4 Hz, H-4) , 7.96 (1H, s, H-8) , 
8.75 (1H, s, H-ll), 8.86 (1H, d, 7=5.4 Hz, H-5) ; 

13 C NMR (50 MHz, CDC1 3 ) 5 21.7 (2C, q) , 21.9 (2C, q) , 56.0 (q) , 
60.4 (q), 70. 9 .(d), 71.2 (d) , 107.2 (d) , 110.6 (d) , 112.2 (d) , 120.2 
(s), 121.3 (s), 123.2 (d), 126.7 (s), 128.8 (s) , 135.4 (s) , 14. 5 9d) , 
145.3 (s), 147.8 (s), 151.5 (s) , 154.6 (s) , 154.8 (s) , 181.3 (s) ; 

ESI MS (positive): [M+H] + 408. 
• 3, 9-^L 2- 1, 10--^f#^ 7-m&Mft&(4) ( 9- 
hydroxy-2-isopropyloxy-l, 10-dimethoxy-7-oxoaporphine, £, VII tfjit 
#tR,=R 6 =0Me, R 2 =R 5 =0'Pr, R 3 =R 4 =R 7 =H ) ¥]M£r 

m^MO) (50 4t3L) tf] Z,&.-$iJ$L2&&. (96:4, 5 ) , otbiu£ 

(100 x2) , Jt/fryM^*- (50 «fhx 2 ) fcjfr, 

^^:7jc, W| ^^#4^^f ^/r^| , (97: 

3 ) H 7 ^ # # & 9-hydroxy-2-isopropyloxy-l, 10- dimethoxy-7- 
oxoaporphine (4) ( 10 4tJb, 22%J^^-) : m . p. 240-242°C; 

IR «Br) Yraax 3422, 3008, 2977, 2932, 1728, 1651, 1593, 1513, 
1461, 1417, 1380, 1351, 1280, 1247, 1213, 1149, 1116, 1059, 1013, 932, 
894, 866, 822 cm" 1 ; 

'H NMR (200 MHz, CD 3 0D) 5 1. 51 (6H, d, 7 = 6. 0 Hz, 2x C# 3 ) , 4.01 
(3H, s, 0C# 3 ), 4. 02 (3H, s, 0C# 3 ) , 4.87 (1H, m, OCA), 7.25 (1H, s, H-3) , 
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7.74 (1H, s, H-8), 7.83 (1H, d, / = 4. 8 Hz, H-4) , 8.63 (1H, d, / = 
4. 8 Hz, H-5), 8. 68 (1H, s, H-ll); 
ESI MS (positive): [M+H] + 366. 

2: 1,10-— f *L& l-m&Mft&V) ( l,10-Dimethoxy-7- 
oxoaporphine, £.VUfc4*4h, -&t R,=R 6 =Me, R 2 =R 3 =R 4 =R S =R 7 =H ) 

Is 1, 10- — ^ 4R. * N- ? 46- W # # (6) ( 1, 10-dimethoxy-N- 
methylaporphine, I -ft.^4fc, t Rl=R7=0Me, R2=R3=R5=R6= R8=H, R4=Me ) 

TWAM. ( 500 afe ff ) f^M^ ^^dt^^-S*, ( boldine, (1), 10.0jL, 
30. 58*^ft) , ( 350 $ff) , faYJS&m*? (8.4 Jt, 61 

^ 5-chloro-l-phenyltetrazole (TzCl, 12.14£, 33. 64 ) , jtb>& 

^4fr*»fts7ft£^ 24 JM^»ifr*4Kjt, ##*l 1 &j&ft3fcfc3t#, 

#^>ft.4j5fe^>ft.i<^^L#ft^^^^^^.-f Jt,# ( 400 , i^7jc (200 

tfh * 2 ) #7^^;, ^^TMfcSt^jR,^, /iusjsMt, 

M&amt ( 500 ) , ^#-tf gf. ( 99: i ) ;f^f 2, 9-0- 

bis (l-phenyltetrazol-5-yl) -1, 10-dimethoxy-AHnethylaporphine (5) 
(18£, 96%/ t #0 : 

J H NMR (400 MHz, CDC1 3 ) 5 2. 55 (3H, s, NC# 3 ) , 3.46 (3H, s, 1-OCAp , 
3.76 (3H, s, 10-OC/y, 7.19 (1H, s, H-3), 7.31 (1H, s, H-8), 7.42-7.60 
(6H, m) and 7.83-7.87 (4H, m) (C 6 ff s x 2), 8.04 (1H, s, H-ll). 
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-flt&&(5) (8 i) (fiZj&fefo (55 *fr) t, 10%4e/#<&^ 
(1 A) > f- 120psi fln^l 50°C T^^^= *Mp^, ^*bmi>/lfiM&/ 

ft ( 200 ^-7+ ) , ia 10%&|Ufc#lzl<-S&>£ ( 50 x 2 ) ^7jc ( 100 x 2 ) 

( 98: 2 1, 10-dimethoxy-A^methylaporphine (6) 

( 4. 12 90%/^ ) : 

! H NMR (200 MHz, CDC1 3 ) 5 2. 55 (3H, s, KCff) , 3.82 (3H, s, 1-0C# 3 ) , 
3.85 (3H, s, 10-OC# 3 ), 6.76 (1H, dd, / =2.7, 8. 3 Hz, H-9) , 6.87 (1H, 
10 d, I = 8.5 Hz, H-2), 7.04 (1H, d, / = 8. 5 Hz, H-3) , 7.16 (1H, d, / 
= 8.3 Hz, H-8), 7.89 (1H, d, 1=2.1 Hz, H-ll); 

13 C NMR (5 0 MHz, CDC1 3 ) 5 28.3 (t) , 33.6 (t) , 43.7 (q) , 53.1 (t) , 
55.3 (q), 55.7 (q) , 63.1 (d) , 110.9 (d) , 112.1 (d) , 114.7 (d) , 121.9 
(s), 125.2 (s), 128.1 (d), 128.3 (s) , 128.6 (d) , 133.0 (s), 136.2 (s) , 
15 155. 0 (s), 158. 1 (s) . 

2. 1, 10- -n ¥ & ^ 7- m & H *h # (7) ( 1, 10-Dimethoxy-7 - 
oxoaporphine, 3^VIM^#, R^R^Me, R 2 =R 3 =R 4 =R 5 = R 7 =H ) 

#=.i^ (thallium triacetate) (816 2 ) ;^7v4b 

^(6) ( 148 0. 5 ft ) &&2&>iaL ( 10 tfh) t , £ 70°C T 

20 m*J^£L 1 'Mtf. iL^*§>^7K ( 150 4t-fr ) » ^IM* ( 50 x 4 ) & 

^ft Mz^VA^^Wl^^^^JL ( 5 0 > 10°/o^Lfefu@^7jC 

i£>& (50 4tJY) ^7jC (50 $fhx2) &M&jU!jlL&.4hJBLfcs A 

Pfrft&%&#Kl*k&Lt&M:%Tfr&, S$ ( 99: 1 ) >f& 

# 1, 10-dimethoxy-7- oxoaporphine (7) ( 100 |F;JL, 69%/*^): 
25 m. p. 162-164°C; 
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IR (KBr) Ymax 2934, 2839, 1644, 1617, 1584, 1540, 1484, 1455, 1406, 
1373, 1351, 1325, 1255, 1169, 1119, 1048, 1025, 985, 859, 810 cm" 1 ; 

L HNMR (400 MHz, CDC1 3 -CD 3 0D, 5 CiiC13 7. 24) 5 3.79 (3H, s, 10-OC^, 
4.04 (3H, s, l-OCtfj), 6.88 (1H, dd, 7=2.4, 8.8 Hz, H-9) , 7.47 (1H, 
d, /= 9. 2 Hz, H-2), 7. 73 (1H, d, 7 = 4. 7 Hz, H-4) , 7.77 (1H, d, 7 
= 9. 2 Hz, H-3), 8.29 (1H, d, / = 8. 8 Hz, H-8) , 8.35 (1H, d, 7=2.4 
Hz, H-ll), 8.64 (1H, d, 7=4. 7 Hz, H-5) ; 

13 C NMR (100 MHz, CDC1 3 -CD 3 0D, 5 gDC13 77. 0) 5 55.2 (q) , 56.3 (q) , 
112.3 (s), 113.5 (d), 113.8 (d), 119.7(d), 124.9 (d) , 125.0 (s) , 125.9 
(s), 130.7 (d), 130.8 (d), 132.3 (s) , 136.6 (s) , 141.8 (d) , 144.6 (s) , 
159. 0 (s), 164. 2 (s), 180. 7 (s) ; 

ESI MS (positive): [M+Na] + 314 0 

&%Jft&/&~-* l f*m*fr&ik% fotu£te—^M.&Am (eNOS) dtjfaM 

^fcfe-Am^m & eNOS ¥jft&J%%iptt&3&&}Mlfr2Ltefi 
X£y£*TtejM±3&^8fr, K4?ltm^\vL<\LjL^, #iSLT*MMG,£-#*]'ft 

tfiir^, tt$L?fr&^} mft&U£.tfi jk^i#^# ifr, ^rit jfe^ j? JL^- ^_ 
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|-t» R n R 2 > R 6^ R 7 i&t) H, OH. O-acyK OMe, OEt, O n Pr, O'Pr, 
R 3 , R 5 &ij H, OH, O-acyK OMe, F, CK Br, NH 2 , N0 2 i£CN, R 4 i££] Allyl 
& C n H 2n+1 JL n> 0, R 8 i££] H, OH. OMe. 

R i 



Rp R 3 i&il H, OH, O-acyK OMe, F, CK Br, NH 2 , N0 2 i&CN, 
R 2 i£|j allyl & C n H 2n+1 , JLn>0, R 7 i&|jH, OH, OMe, R 4 , R 5 i&ijH, OH, 
O-acyK OMe, OEt, O n Pr, O'Pr, R 6 i££] H, OH, O-acyK OMe. 

3, — ftwftfrZLm&Mftfru&to, ^\\m^A\L^h-. 





n 




in 
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10 



15 



-&t, R r R 2 i&£] H, OH, O-acyl, OMe, OEt, O n Pr, O'Pr, R 3 , R 5 i£ 
I) H, OH. O-acyK OMe, F, CK Br, NH 2 , N0 2 i&CN, R 4 i£ £] A 1 lyl & C n H 2n+1 
JLn>0, R 6 i&i] H, OH, O-acyK OMe. 




IV 

. |-t, R n R 2 ^ R 5 ^ R 6 ^i] H, OH, O-acyl, OMe, OEt, O n Pr, O'Pr, 
R r R«i£ij H, OH, O-acyl, OMe, F, CI, Br, NH 2 , N0 2 i&CN, R 7 i££) H, 
OH, O-acyl, 0Me o 

MeO 




N-6 



V 



. -&t, R n R 2 &i] H, acyK Me, Et, n Pr i& Tr, R 3 , R 4 i&£] H, OH, 
O-acyl, OMe, F, CK Br, NH 2 , N0 2 i£CN o 

i* 

R, 
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R n R 2 i££] H, OH, O-acyk OMe, F, Ck Br, N0 2 i<,CN, R 3 , 
R 4 i&£] H, OH, O-acyk OMe, OEt, 0"Pr, it, 0 ! Pr, R 5 it I] H, OH, O-acyk 
OMe. 

7, — %£rjii&Vm# s tf]fc&&: 



R 2 -> 








V 




R7-N. 
























R 5 






VII 





-&t> Ri> R 2 ^ R 5^ R 6 ^il H. OH, O-acyk OMe, OEt, O n Pr £ O'Pr, 
R 3 . R 4 i£tl H, OH, O-acyk OMe, F, Ck Br, N0 2 i&CN, R 7 i£|] H, OH, 
O-acyk 0Me o 

8, — ^Hft&&.m&Htt^&&&, %£r#£Mi£#itf]4Z&4h: 




-&t> R n R 2 ^IJ H, OH, O-acyk OMe, OEt, O n Pr & OTr, R 3 , R 4 
i&£] H, OH, O-acyk OMe, F, Ck Br, N0 2 i&,CN, R 5 i££] H, OH, O-acyk 
0Me o 

M v£ n Ml *$tk&->\£.'&& tfj $ #j t ft it . 

10, ^'J^jc 1-8 ^//Tid^^W^FT#^f^^^^J^' 
-f >£ *f p f IL^^il^^ tf)ZkM£jk-0k # i$ 4fc + # *£. 
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tiRl> £&jM^U®jM£t!£, ^MdUs^JI:^, ^fL^jfa-'l±J3s.#. 

12, ^U 1 ]^-^ 1-8 te— ^PJT&Htt&&mg-Htt% i fc&&$)1- tefi 

13, ;M'J-£-# 12 #ri£tf/flifc, -Jt-t, #r*£^^'l:£^fete&jM2M* 
tK, 4£jM±/iSjM£j£* ^jM±J!stf£^.?!£, *&^&jk<h£M#^ 4&jfe-|±«tt 

14, ^^^^L^^r^-sp*fejfa.'l±^^^i^ia^^, 

15 17, RTtt&&.v£fiMj^&fa*k$i&¥i1fi#i&&#i t 

3t± # iC IV % %Jl^&± tfs ffl . 

is, m^&&teV7fi^&&>&&&tf]pjy>4B.&%> i &&te>£vft 

2 0 iC, VI ¥i W&fyi ^ # _fsp&£: # ft-fM.^ . 

. 20, ^^i^^>^^>^-«pitjfcL.|±^^S54frla^4fr, *&^^7^ 

3&* # ^VIII ^ ^ #Jl?t&£ #,#£,1*^ ft] . 
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^ m M- M *h , MR M) % ik %foft$L >& - % 

&&&&& (eNOS ) , mtb^R MM&tttt* ^n^ll^&^^gt^M) 
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